Developmental characterization and chromosomal mapping of a LacZ transgene expressed in the mouse apical ectodermal ridge.
The apical ectodermal ridge (AER) has an essential role in limb morphogenesis involving the specification of the proximal-distal axis of the limb. During the analysis of transgenic mice that harbor a LacZ transgene, we detected strong expression of beta-galactosidase within the AER of developing embryos. In this mouse line, called Z16, the bacterial LacZ gene is linked to a Herpes simplex virus immediate early promoter that is normally silent in mice. Embryos from other independent mouse lines harboring the same DNA construct exhibited no AER specific staining. Thus, it appears that the LacZ transgene in the Z16 line is expressed in the AER in response to regulatory influences from genomic DNA flanking the integration site. By fluorescent in situ hybridization, the transgene insertion site was mapped to chromosome 12. Hemizygous and homozygous transgenic mice appear normal and are fertile. AER specific beta-galactosidase staining was detected by 9.5 days post coitum in the forelimb and hindlimb bud. beta-galactosidase staining could be seen throughout the development of the limbs up to 14.5 days post coitum when expression was restricted to the distal-most regions of the digits of the hindlimbs. The loss of beta-galactosidase staining between digits correlated with the onset of programmed cell death, or apoptosis, in the digit interzones. LacZ expression in this transgenic line represents a useful marker for studying AER function in limb specification during mouse embryogenesis.